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loss, but practically all of this sensible heat in the gas is lost by
radiation between the producer and the furnace.    Theoretically,

this loss of heat is         X 100 = 30 per cent., and the efficiency
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of producer gas cannot be more than 70 per cent, of the fuel value
of the coal. In the production of producer gas from coal by
means of air only, the temperature of the producer is apt to rise
and the gas be discharged at an increasing temperature which
will increase the loss. If steam be now blown into the producer,
an endothermic reaction, one that requires heat to proceed from
left to right, takes place as follows:

H20 + C = H2 + CO - 28,900 calories.
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Eighteen parts of water vapor are decomposed by 12 parts of
carbon, with the absorption of 28,900 calories or 2408 calories
per gram of carbon converted in this way to CO. This reaction
has a chilling effect on the producer and offsets the heating effect
of the carbon-oxygen reaction. It is evident that while the
decomposition of water vapor by carbon requires heat, this
is again recovered when the gas, CO + H2, produced by the
reaction is burnt later on. It is true, therefore, that if a mixture
of air and steam be blown into the producer in the proper ratio,
the effect would be that the heat necessary for the reaction
between water vapor and carbon is furnished by the sensible
heat liberated from the carbon-oxygen reaction, and this con-
verted into potential heat in the gas, to be recovered on burning
the gas. Thus, instead of a possible efficiency of only 70 per
cent., the efficiency may be materially increased by the use of
steam, in conserving the sensible heat in the gas,

Most modern producers are blown by a mixture of air and
steam, and it is usually figured that 20 to 25 per cent, of the
carbon in the fuel can be oxidized by steam and 80 to 75 per
cent, by air. The use of a certain quantity of steam has also
the advantage that, as the air is decreased, the amount of inert
nitrogen in the gas is also decreased, resulting in the produc-
tion of a richer gas. It is to be noted, however, that there
can be no final gain of energy obtained by the use of steam,
for the production of steam in the first instance required heat
energy. Its function is to transfer part of the sensible heat